Aberrant DNA methylation of imprinted loci in sperm from oligospermic patients.
Recent studies suggest that assisted reproductive technologies (ART), which involve the isolation, handling and culture of gametes and early embryos, are associated with an increased incidence of rare imprinting disorders. Major epigenetic events take place during this time and the process of ART may expose the epigenome to external influences, preventing the proper establishment and maintenance of genomic imprints. However, the risks of ART cannot be simply evaluated because the patients who receive ART may differ both demographically and genetically from the general population at reproductive age. In this study, we examined the DNA methylation status of seven imprinted genes using a combined bisulphite-PCR restriction analysis and sequencing technique on sperm DNA obtained from 97 infertile men. We found an abnormal paternal methylation imprint in 14 patients (14.4%) and abnormal maternal imprint in 20 patients (20.6%). The majority of these doubly defective samples were in men with moderate or severe oligospermia. These abnormalities were specific to imprinted loci as we found that global DNA methylation was normal in these samples. The outcome of ART with sperm shown to have an abnormal DNA methylation pattern was generally poor. However, one sample of sperm with both paternal and maternal methylation errors used in ICSI produced a child of normal appearance without any abnormalities in their imprinted methylation pattern. Our data suggest that sperm from infertile patients, especially those with oligospermia, may carry a higher risk of transmitting incorrect primary imprints to their offspring, highlighting the need for more research into ART.